Visualization of the binding of Hsc70 ATPase to clathrin baskets: implications for an uncoating mechanism.
Clathrin assembly into coated pits and vesicles is promoted by accessory proteins such as auxilin and AP180, and disassembly is effected by the Hsc70 ATPase. These interactions may be mimicked in vitro by the assembly and disassembly of clathrin "baskets." The chimera C58J is a minimal construct capable of supporting both reactions; it consists of the C58 moiety of AP180, which facilitates clathrin assembly, fused with the J domain of auxilin, which recruits Hsc70 to baskets. We studied the process of disassembly by using cryo-electron microscopy to identify the initial binding site of Hsc70 on clathrin-C58J baskets at pH 6, under which conditions disassembly does not proceed further. Hsc70 interactions involve two sites: (i) its major interaction is with the sides of spars of the clathrin lattice, close to the triskelion hubs and (ii) there is another interaction at a site at the N-terminal hooks of the clathrin heavy chains, presumably via the J domain of C58J. We propose that individual triskelions may be extricated from the clathrin lattice by the concerted action of up to six Hsc70 molecules, which intercalate between clathrin leg segments, prying them apart. Three Hsc70s remain bound to the dissociated triskelion, close to its trimerization hub.